Transient accumulation of Mg-protoporphyrin IX regulates expression of PhANGs - New evidence for the signaling role of tetrapyrroles in mature Arabidopsis plants.
Genetic and physiological studies have revealed evidence for multiple signaling pathways by which the plastid exerts retrograde control over photosynthesis associated nuclear genes (PhANGs). It has been proposed that the tetrapyrrole pathway intermediate Mg-protoporphyrin IX (Mg-proto IX) acts as the signaling molecule in the pathways and accumulates in the chloroplasts and cytosol of the cell after treatment with the herbicide Norflurazon (NF). However, the role of Mg-Proto IX in plastid signaling has been challenged by two recent reports. In this paper, new evidence is presented supporting Mg-Proto IX as a plastid-signaling molecule in mature Arabidopsis seedlings. Fluorescence HPLC and confocal microscope observation verified that a short-term (<96h) NF treatment resulted in a large accumulation of Mg-Proto IX accompanying with Lhcb repression, whereas the long-term NF treatments caused marked changes of tetrapyrrole pools, while Lhcb expression was continuously repressed. These results may explain the discrepancies among different reports. Reactive oxygen species (ROS) eliminator treatments only partly reversed the NF-induced repression of Lhcb. Therefore, the NF generates both ROS signals and Mg-Proto IX signals. Furthermore, our data suggested that plastid signal transduction through plastid GUN1 protein is independent of tetrapyrrole export from the plastid.